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Anomauia

Y oanuiti pobomi npoananizogano ocobrusocmi K8A3IONMUMATLHO2O NOCUMBOILHO2O OCKOOYBAHHS 3A68A00CMITIKUX
320pmKOBUX MypOO-KOOIE.
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Abstract
This paper analyzes the features of quasi-optimal character-wise decoding of convolutional turbo-codes.
Keywords: error-correcting coding, turbo-code, decoding, codec, quasi-optimal.

Introduction

One of the main and most promising directions in the development of the theory of error-correcting
coding is information protection based on parallel cascade constructions of convolutional codes or turbo
codes. When working with the code under consideration, the problem of its decoding arises, and,
accordingly, the implementation of this procedure. All algorithms for decoding turbo-like codes can be
interpreted as an implementation of a technique known as exchange probabilistic algorithms [1, 2]. The aim
of the work is to develop an algorithm for quasi-optimal symbol-by-symbol decoding of error-correcting
convolutional turbo codes.

Research results

The optimal symbol-by-symbol method for decoding turbo codes is the MAP algorithm. It allows
achieving the minimum possible bit error rate at a low signal-to-noise ratio £,/N,, but is not used in practice
because of its high computational complexity. The log-MAP algorithm and its suboptimal modifications are
used. The log-MAP algorithm is equivalent to MAP, operates in the logarithmic domain, and has lower
computational complexity. It uses the Jacobian logarithm for two components, which is given in the
following form with the correction function f,,, [3, 4]:

J(x,y) = In(exp(x) +exp(y)) = max(x, y) +In(l +exp(=| x = y [)) = max(x, y) + /o (2), z={x=y[. (1)

A popular modification of the MAP algorithm called max-log-MAP has lower computational
complexity because it does not use a correction component [5]:

S (x,y) = In(exp(x) + exp(y)) ~ max(x, y). 2

To save time, simplify, and speed up calculations, an approximation is used for the ., function, for
example [3]:
-0,3792-2+0,6754, if ze[0;1);
-0,2229-2+0,5327, if ze[l;1,5);
—-0,1483-z+0,4213, if ze€[lL5;2); 3)
—-0,0773-z+0,2758, if ze[2;3);
—-0,0300-z+0,1362, if ze[3;4];

+0,0100, iff ze(4;0).
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Conclusions
A quasi-optimal turbo decoder that uses the log-MAP decoding algorithm with a piecewise linear
correction function and max-log-MAP algorithm slightly reduces the efficiency of the system, but at the
same time reduces the computational complexity of data decoding.
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